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ABSTRACT 


This study investigated the use of closed 
circuit television and traditional classroom teaching 
methods of first year students in the physical therapy 
programme in the Division of Physical Therapy, School of 
Rehabilitation Medicine, University of Alberta. 

The course being studied was Rehabilitation 
Medicine 202, which is a course in human gross anatomy. 

In September 1974, all those students who had 
entered the programme directly from senior matriculation 
were given a pre entry test (written) at their first 
class meeting in the subject area, and then viewed a 
colour videotape recording of one section of the 
Rehabilitation Medicine 202 course on four separate 
occasions. 

After the final viewing, the group was given a 
criterion test (identical to the pre entry test). 

In September 1975, a similar group of students 
was given the same pre entry test at the same point in 
time of their programme. This group was given the 
identical information as the experimental group, but 
using conventional teaching methods only (excluding the 
use of closed circuit television). 

At the end of the same number of hours of 


instruction as the experimental group had been given, 
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the control group was given the criterion test (again 
identical to the pre entry test). 

The null hypothesis was that there would be no 
significant difference between the two groups when 
comparing the criterion test results. 

Since these were similar groups of students but 
the data was collected on different occasions, it was 
decided to analyse the data using a two tailed t-test 
fOoremeans for independent samples at the 0.05 Mevel of 
confidence. 

The results showed a significant difference in 
bavoursoteathesteleyision taught ygroupeandsso the null 
hypothesis was rejected. 

It is suggested that further investigation is 
needed in order to ascertain whether or not this was 
an isolated result, or whether more parts of the 
physical therapy programme should be taught by closed 


circuit television. 
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"We are not merely parts of the 
future;taken together we are its 
cause. What tomorrow holds depends 
on all of us - on what we forsee, 
on what we believe, and on what we 
do. And five or ten or twenty years 
from today we will have only 
ourselves to praise or blame." 
(Worthen Ly /Zay 
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CHAPTER GL 


INTRODUCTION 


Exposure to television as an information medium 
has been shown to influence children from even their 
pre school days, hence the success of such programmes 
as Sesame Street and Electric Company. 

Since high school students entering the first 
year of a physical therapy programme at university 
level will have been exposed to much more television 
viewing than their counterparts of a decade ago, it is 
possible that the influence on them by television as a 
teaching tool may be somewhat different from the effect 
on previous generations of students. 

Television format, as used in educational 
systems, has gone through a number of changes, each of 
which might be appropriate in its own context. 

What then of the future? Worth (1972b) notes 


Gilcue 


"It is not necessary that one must like’ a*futures- 
forecast; it is only necessary to realize that it 
could become a future reality. And, like it or 
dislike it, we must act upon it according to our 
beliefs and within the scope of reason. Moreover, 
we must work to alter trends where future 
consequences appear to be undesirable." 
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Further, Worth (1972c) goes on to say that 

"One of the most significant changes in future 

education will be the extent to which technological 

Systems and services will be used, not only in 

institutions for schooling but also in the home. 

Technology will provide devices to be employed by 

teachers aswaids. Lo instruction:  studenta will 

employ various devices to obtain information and to 
learn through self-serve techniques." 

Television used as a visual medium for teaching, 
overcomes the difficulty of reaching large groups and 
allows students to view meticulous detail with 
unprecedented clarity. 

Witheteqard sto sphysica lb ehnerapyeeducation;, 1tsis 
not intended to replace student laboratory work, but 
rather to provide a complementary system for further 
enlightenment. 

When deciding to make use of audiovisual media 
in structuring a basic anatomy curriculum at university 
level, the problems associated with such a complex and 
difficult subject to grasp must be recognised, and 
there must be a genuine desire to want to do something 
about them. Problems include: 

1. Students not being able to see demonstrations 
properly because of their numbers (it is extremely 
ine ucCwLeefOrmeanOLOup sO REL OL Lyms CUCcH LS. COmSee 
detail on a small bone for example). 

225lt 1s Gditticulec to xelace something! on a 


chalkboard or overhead projector to a real 


specimen. 


a aa 


ba) inset te Behe nearbaaprynea 3 
dap -egaeiy ovis! pn ye: wdsee Wigst Gp Gener ieve: 
Br fw) Lasze> eretslimg pein pve), eediea nih) Zs 
heats beieeeasergal, 

mb PS gta: dehoin Tyr ot Lbaegry op Craypy) sie iu 
we hues Aer hitde’d riba é celts oF Spee cane a ; 
rotitte® 20 ra taye yekiateigene & Sl yun id Rea TS 

| theuangakad 

dhe Tavelecitnn Jovy gaall.ua echions: Apt 5 OF a 
Ci ecreelnd 5 muissiee™ ga gas chsel-8 geeusseneg. at 
has @utgtod « iievp atin edn riacks cvmlaoys Gh) RES 
ite yleeamgeer od ee phase oC comtdalh aenk A ay. 
waldiesme Od ut AqBW OF SYAPeR, entree & ad See eRe 
isiget soMiaps aes subdies 

shodtinksy beh ce os oldie pide tun “emmbre Aes 

et einiow mL 22) rien eet $a atvectd enengitg 
a o a vase 
deus wees haters 


: 
7 -_ 


- 


eo 
_ 


7 


a 


3. Due to pressure of time (caused by having to 
repeat a demonstration a number of times so that 
every student can see) it is not always possible 
to answer all of the students' questions. 

4. Appropriate media are not always available or 
suitable to present the material in the way the 
faculty member wishes. 

5. Available material is often outdated and may be 
expensive to replace if produced commercially. 

In consideration of teaching human gross anatomy 
to students of physical therapy, television may have 
the greatest flexibility and appropriateness, since 
there is a need to see depth of tissue movement, to view 
tissues from changing angles and perspectives, to have 
magnification and to have stop action. It is also of 
advantage to be able to add sound or change sound easily 
without altering the visuals. The videotape recording 
can be replayed infinitely, with no resources other than 
a viewing environment and student time. 

Audiovisual media may not be the answer to all of 
the problems. Many researchers have experimented with 
the use of closed circuit television, though few of 
these have been in the subject area of anatomy. 

Although much of the research does support the 
Meewor televistoneas a teaching tool, 1t 15) far from 


conclusive in suggesting that television is superior to 
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conventional teaching for long term retention. It has 
however been shown quite Clearly that television can 
allow for a more efficient use Of Limesandefaculty. = to 


the ultimate benefit of the Student. 
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IMPORTANCE OF THE STUDY 


The Problem 


At the present time in the School of 
Rehabilitation Medicine, University of Alberta, the 
first year basic Hunan gross anatomy courses in the 
Division of Physical Therapy require a total of eleven 
direct student contact hours on the part of three 
faculty members each week. 

The courses in question are Rehabilitation 
Medicine 202 (which is a first term course) and 
Rehabilitation Medicine 204 (which is a second term 
course). 

In 1975, the faculty members concerned had a 
combined total of thirty-one years of teaching 
experience, and were each expected to participate 
actively in the development and teaching of two 
proposed graduate programmes in physical therapy. These 
two proposed programmes would be unique in Canada. 

The desire to develop these new programmes, 
coupled with a relative freeze on the hiring of new 


academic staff in the university, meant that an extra 
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demand would be made on existing staff. 

Any means of reducing the number of direct 
student contact hours in the undergraduate programme 
without reducing the quality of its graduates or the 
programme itself, would enhance the probability of 
success of the two graduate programmes. 

To the extent that faculty members may be freed 
to be able to spend more hours on the new programmes, 
less additional cost would be incurred by the 
university with regard to academic staff, apart from 
those already planned for in the normal development of 
the undergraduate programme. 

There have been no new university programmes in 
physical therapy in Canada since 1967 (although one is 
under consideration at Memorial University, St. John's 
Newfoundland). 

It is therefore from existing programmes that 
the teachers and researchers of the forseeable future 
will come. 

To continue teaching the undergraduate courses 
in the present manner might prove to be hindering to 
the development of the Division of Physical Therapy. 
In order to bring about the most effective and 
efficient use of faculty manpower it might be necessary 


to alter attitudes and perspectives of the faculty. 
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Based on the observations of Coffee and Golden 


(1957), most people are creatures of habit. Innovative 


ideas and creative activities are not therefore always 


received with ‘open arms', and are in fact frequently 


viewed with a great deal of suspicion. This is well 
summed up by Coffee and Golden (1957) who noted that 


"The most significant barrier to institutional 
change is the resistance which persons express when 
such change seems threatening to roles in which they 
have developed considerable security...". 
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Purpose of the Stud 


This study attempted to set out a possible 
method of conveying the present quantity of information 
in one section of the subject area of human gross 
anatomy for physical therapy students in their first 
year of the programme at the University of Alberta, 
without loss.of quality, and allowing: for more 
flexibility of timetabling. 

The study investigated whether or not closed 
circuit television could be used to teach as effectively 
as conventional methods in a specific unit of the 
Rehabilitation Medicine 202 course. 

Should this be possible, then there might be the 
opportunity to develop a more flexible timetable than 
the present one, which might allow for more time to 
investigate the subject area more deeply. 

In addition, if it does not require three faculty 
members to be involved, a certain amount of time might 
be utilized in the development of the proposed graduate 


programmes as well as their future operation. 
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Limitations 


Consideration was given only to the programme 
of study for first year students of physical therapy 
at the University of Alberta. 

Changes which might be possible at the University 
of Alberta may not be feasible at other Canadian 
universities since the School of Rehabilitation Medicine 
in Edmonton is the only one which is not a part of a 
Faculty of Medicine or a Faculty of Health Sciences. 
This autonomy allows for much greater flexibility in 
both programme planning and programme operation. 

Comparison was limited to those students entering 
the programme directly from grade XII (senior 
Matarcwmlacvon)in) L974 sand 1975. 

Only one unit of the Rehabilitation Medicine 202 
course was used in the study; that being the unit which 
was covered in the first three weeks of the course under 
the title of 'Applied Anatomy'. This section includes 
the following: 

Bony landmarks of the shoulder girdle 
Surface markings around the shoulder girdle 
Bones of the shoulder girdle. 
The experimental group in 1974 was taught this 


section entirely through closed circuit television. The 
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Control group in 1975 was taught the adentical material 
by conventional methods only (excluding any use of 


Closed circuit television) . 
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Detinitions 


Gross Anatomy 


The courses described in the official University of 
Alberta calendar under Rehabilitation Medicine 202 and 
204, in the Division of Physical Therapy of the School 


of Rehabilitation Medicine. 


Conventional Teaching (of Gross Anatomy) 
Didactic lecture 
Dissection 
Prosection 
Demonstration 


Self practice. 


Closed Circuit Television 
This, as defined by Stasheff and Bretz (1968) is: 


"The transmission of a signal through co-axial 
cables or over a microwave channel, but not 
broadcast over the air. The term is commonly used 
to refer to a transmission which stays in the 
buitding Ob origination, of 1s) .piped™ «toa Limited 
number of specific locations." 
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SELECTED LITERATURE REVIEW 


It has been shown by Allen (1967) that the 
instructional media stimulus relationship to learning 
objectives is high in learning principles, concepts and 
rules when using television. 

Many studies have been carried out which compare 
learning from television and conventional instruction. 
The variety of such studies appears to know few 
imecacions. 

However, the various studies are frequently 
viewed with some reservation since they are extremely 
difficult to design and conduct due to problems in 
controlling the vast number of variables. Even such 
terms as 'conventional instruction' are not easily 
defined. 

Despite all of the inherent problems, many 
researchers have conducted studies in the hope that 
television, as a relatively new technology, will be 
shown to enhance the learning process. 

When comparing television learning to more 
conventional learning, it has been suggested by Chu and 
Schramm (1967) that there is a problem in making the 


stimulus comparable in the two groups. It is frequently 
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the case they suggest, that different teachers are used, 
hence the researcher cannot be sure whether they are 
comparing the two methods of instruction or the two 
teachers. 

Giving the experimental group the information 
at the same time as the conventional group receives the 
same information will reduce the variables, though the 
researcher may still not be sure that the content will 
be the same unless the same teacher administers both. 

Distractions are a constant problem, ae great 
care is needed in deciding on the conditions under 
which learning will take place. Williams, Paul, and 
Ogilvie (1957) reported that anthropology students who 
received a lecture in a television studio performed 
Significantly less well not only than a control group 
which viewed the telecast lecture, but also less well 
than a group which only heard the same lecture over the 
radio. It is suggested by the investigators that the 
reason was because of environmental factors, i.e., 
distractions in the television studio. 

It would seem that researchers in such studies 
should attempt among other things in their experimental 
design to try to achieve the following: 

Random assignment of subjects (students) 


Identical content for lectures 
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Identical learning environments 

Identical performance of the teacher(s) 

Identical qualities of teacher if more than one is 
being used. 

That which is ideal and that which is realistic 
are constantly in the mind of the researcher. Stickel] 
(1963), in a critical review of the methodology and 
results of research comparing televised and face-to- 
face instruction, reviewed some two hundred fifty 
comparisons, yet only ten of these peeterred rte 
criteria for adequate experimental design. In each of 
the ten, he observed that no significant difference in 
learning was demonstrated between televised and 
conventional teaching. 

Interestingly, Chu and Schramm (1967) claim that 
an examination of the majority of less rigidly designed 
experiments shows the same general findings as with 
rigidly designed ones, namely, no significant difference. 
In turther support of this concept, Schramm (1962) 
reviewed three hundred ninety-three experimental 
comparisons of television versus classroom teaching 
(including a considerable amount of unpublished 
Material. He reported that GE the three hundred 
ninety-three, two hundred fifty-five showed no 
significant difference, eighty-three significantly 


favoured television teaching, and fifty-five 
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Significantly favoured conventional teaching. 

In contrast, Pflieger and Kelly (1961), in 
Summarizing the results of a three year study which 
involved students from eight hundred schools, reported 
that although most comparisons showed no significant 
difference, one hundred nineteen were significant in 
favour of television taught students and forty-four 
favoured those taught by conventional methods. 

A further review by Chu and Schramm (1967) of 
two hundred seven published studies indicated that of 
the four hundred twenty-one comparisons made in the 
studies, three hundred eight showed no significant 
difference, sixty-three showed television to be 
Superior and fifty found in favour of conventional 
instruction. This supports the earlier study by Schramm 
(1962) that comparisons tend to favour television more 
in the elementary and secondary school levels than at 
college level. 

It may be significant that many of those 
elementary school students in 1962 are now college 
level students. Television was probably not a 
commonplace item in the average home or school until 
the early 1960's and it may well be that the majority 
of studies conducted prior to this time should be 
repeated. The environment in which students were 


growing up was also somewhat different from that of the 
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‘present day. 

The technicalvquality of televisionehas altered 
considerably since the 1950's. It would seem reasonable 
to assume that with improvements in the knowledge and 
understanding of information transfer techniques, the 
quality of the messages in a sophisticated technology 
have also improved. Unless this assumption is made, it 
would have to be said that the process of education had 
changed very little over the past twenty-five years. 

The use of colour as compared with black and 
Witter televiston nas received ti telewactentton, = though 
a number of studies in this area using cine film have 
been conducted. Since the quality of colour television 
has, until recent years, left much to be desired, even 
studies such as those by Kanner and Rosenstein (1960 
and 1961) might possibly produce significantly 
different results today. In the first of these studies, 
three hundred sixty-eight army trainees were matched 
in pairs and assigned to either colour or black and 
white television presentation. They were tested on each 
of eleven lessons, with some of the questions on the 
test designed specifically to judge the influence of 
colour on learning. Of the eleven, ten showed no 
significant difference and one favoured colour. In the 
second experiment, both civilian and military personnel 


were matched and randomly assigned to either a black 
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and white or a colour television presentation. Fifteen 
classes on the subject of guided missiles were shown 
and the subjects were tested immediately following each 
class. No significant difference was shown in any of 
the fifteen. These studies indicate that the use of 
colour has an insignificant effect on learning and does 
not appear to be justified in terms of facilitating 
increased student achievement. 

Inscontrast, Saltz (1963)) and Dwyer (1971) 
conducted studies which were designed to evaluate the 
realism continuum in visual illustrations (not the 
colour variable as such) and found that colour was an 
important variable for improving student achievement of 
specific learning or educational objectives. 

Birren (1959), when investigating the measurable 
effects that the perception of colour can have on the 
human organism, noted that colour can influence the 
cardiovascular, neuromuscular and respiratory systems. 
Birren further noted that colour is capable of arousing 
definite emotional reactions, likes and dislikes, as 
well as pleasant and unpleasant associations. 

Whether or not colour is able to command more 
attention than black and white television may perhaps 
be judged in part by the Burke Marketing Incorporated 
(1960) study which investigated the effectiveness of 


colour television commercials versus the same 
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commercials shown in black and white. The findings were 
that the colour commercials received higher ratings and 
were viewed to their completion by a greater percentage 
of viewers. In a further study by Gallup and Robinson 
(1965), it was found that colour prompted an increased 
recall of viewing the commercial and the viewers were 
actually able to recall more specific details of the 
colour commercials than when the same commercials were 
shown in black and white. 

Although colour was felt to be important for a 
visual landmark location of structures under the skin 
in the present study, the effect of colour per se was 
not measured. 

With many homes and schools now having colour 
television} it might be of interest to repeat some of 
the earlier studies. 

In reviewing the literature, there does not 
appear to be any reference to the question of selective 
Or Conprete colour blindness. 

Many different types of course have been taught 
by television in schools and colleges. For many years, 
the basic speech course at Chicago Junior College has 
been offered entirely through television, and students 
may choose between this and the same course taught by 
conventional methods. The television taught students 


have only two or three meetings on campus during the 


wrest hae niche elt | 
Gascedanst 9 trate? Altes ee ee 
ie 2 ee ‘lattanent ay ure 
of: ir bv * at ‘Tueste ofin irae: Gude 

SR efAlSimmsn ee or’ sade ange’ «lat 
Aime Bie . int 

& TA Phases ce 42! ‘fer well rent epee ao 7 | 
Ride sie. Tye org 2): ncenpad. rigid, Seen 
dee 22 .3)4 tholsn So: tuebte Sts «8 ater he EI 

: + hiss 

SHOT stand won teen cabs zcnce gammy . By Fas 


ion, asdieoe sQ@ey at teatTesnh 3h ti sou in vt! Mateleniag: 


ial eetin-a , sachin Abst pve! mae 


:) sont , wieght ud Sequel: 


iigees peri oivi baalinn ste cans cis ae 
eee) weed 3-4 etal: ; tng Piondea, 
qe sgelig? slat byevliih Wp 4eRre’ 
shontéies ban aotélun te Sabet 
se od tana nen waa Sh Si 
S7GMNON J QUET. WLELY . 
asa gourmet gqnee 


academic year. The results show that on average the 
television taught students do as well at post test as 
those students taught by conventional methods. 

Television has been used as an essential part 
of many speech courses. This is borne out by Reid (1960), 
Clevenger and Cobin (1959), and Ivey and De Marco (1961). 
Each of these studies demonstrated that those students 
taught in part by television did as well, or better, 
on post testing than students taught by conventional 
methods alone. It is further claimed by Reid (1960) 
that the students began to develop a more positive 
attitude towards the course. 

Many courses involve laboratory work in which 
the students are expected to work on their own, yet 
require frequent access to an instructor. Under these 
conditions, television may not satisfy all of the 
student needs. 

Seibert and Honig (1960) compared television 
taught and conventionally taught students in a 
laboratory course in chemistry. In six comparisons, 
they found only one showed significant difference and 
that was in favour of the television taught group. 

Diamond (1962) studied the effect of closed 
circuit television upon achievement in the laboratory 
phase of a functional human anatomy course. The results 


of this study indicated that although the students did 
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not produce significantly different results at post test 
from the conventional laboratory instructional methods, 
there was some evidence to show that using television 
as a magnification device within the laboratory is a 
superior demonstration method for low ability learners. 
In the majority of course units which Diamond studied, 
closed circuit television as a magnification device was 
found to reduce substantially (in some cases by as much 
asmcixty-fivespercent)) theswtime wrequiredaby the 
instructor to present a demonstration for an entire 
LaboOratGLyuaclass. 

A wide range of subjects has been taught using 
closed circuit television at university level. 
Carpenter (1962) reported on the following courses 
being taught by this method at Pennsylvania State 
University: 

Introductory Accounting 

Cost Accounting 

Analytic Geometry 

Introductory Anthropology (demonstrations) 
Archeology (demonstrations) 

Fundamentals of Music Appreciation 
History of the United States to 1865 
History of the United States since 1865 
Modern European History 


Psychology of Marital and Home Adjustment 
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introductory sociology 
Land Navigation 
Elementary Air Science 
Intermediate Air Science 


Advanced Air Science. 
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Although many of these studies show no 


Significant difference when compared to conventional 


teaching, it is perhaps worth noting the wide range in 


types of course studied, since they range from very 


theoretical to very practical subjects. 


As further evidence of the variety of course 


which can and has been taught at different academic 


levels using television, the following are examples. 


Sykes (1964) conducted a comparative study on 


the effectiveness of closed circuit television 


observation of children's art classes for implementing 


elementary teachers' training in art education. Random 


assignment was made to either a television group or a 


control group using fifty-five education majors. In the 


study, the television group watched 
minute art lessons over a period of 
the control group received the same 
conventional methods. The criterion 
significant difference in favour of 


taught group. 


six, forty-five 
six weeks, while 
information by 
test showed a 


the television 


Pasewark (1957) carried out a comparative study 
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on the teaching of typewriting, and demonstrated that 
the television taught group learned to type 
Significantly faster than the conventionally taught 
control group, 

Kanner, Runyon and Desiderato (1954) compared 
the teaching of basic military skills by television 
and conventional methods. The report of their study 
indicated quite significantly that those taught by 
television did much better than a control group in five 
of the seventeen tests administered. In the remaining 
twelve tests there was no significant difference. 

Meacham (1963) studied students in a clothing 
construction class, and although the television group 
scored no higher in objective post testing, they did 
perform significantly better than the control group in 
their laboratory work. 

Herminghaus (1957) compared students in a grade 
nine class for composition. In this particular study 
it was the control group which scored significantly 
higher at post test. 

Stake (1959) compared students being taught 
elementary Spanish vocabulary. Again the control group 
scored significantly higher than the television taught 
GLOUpwatepOSt step. 

However, Boone (1954) reported that significantly 


higher post test scores were achieved by Naval Academy 
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midshipmen who had received television instruction in 
electronics, -than=by tne control qroup. 

Macomber (1957) conducted” a study using a 
college human =biologyecourse. The resultasat posterest 
showed significantly in favour of the television taught 
group. 

PHVreeestua les witch found esr@gnat icantly = iigner 
DOSE test Scoresein ther control” group, even though*they 
are Ol Var ted SUDjecteMatter ane thie JOlnconmande larry 
(1960), Johnson (1960), and Woodward (1964) ope tnaaee), 
These studies were in geometry, introductory geography 
and biological sciences respectively. 

In reviewing the literature, there appears to be 
a split in the opinions of researchers regarding the 
value of television teaching against more conventional 
teaching methods. 

Television as an instructional medium has been 
Used, in, Many, Contexts for a variety of courses. In 
making the decision to produce a television programme 
for instructional purposes, there are a number of 
aspects of production and viewing which might be 
considered. 

Perhaps one of the major problems confronting 
the planner who wishes to integrate television with 
conventional teaching methods is co-ordination. After 


conducting twenty-three studies in eighteen different 
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countries, Schramm, Coombs, Kahnert, and Lyle (1967) 
made the following statement: 


"In effect, then, by their very nature the new 
educational media enter into a kind of team teaching. 
It is not precisely the kind of teaching usually 
called 'team teaching' in modern schools, where the 
term usually refers to the division of specialized 
responsibilities for a large group of pupils among a 
group of teachers and assistants. But the principle 
is the same. Each teacher has a special task which, 
supposedly, he can do best. In the case of media, a 
teacher at the point of input, a teacher at the 
point of reception, perhaps another teacher speaking 
through textual or exercise materials, combine their 
efforts, each doing his own part of the task of 
stimulating students' learning activity. When the 
media are used for adult education (let us take 
agriculture as a possible subject area) the teacher 
at the transmitting end may be an extension 
specialist, the supervisor at the receiving end may 
be a forum chairman or village-level worker, and the 
materials may be prepared by a group at the 
agriculture research station. But the division of 
responsibility is the same. Obviously such a 
division and combination of responsibility requires 
a clear and common set of learning) objectives, the 
will to work together, careful planning, and 
adequate training in the special skills required." 


Not only must the instructional television 
programmes be properly integrated into the overall 
curriculum, but they must of necessity be very 
carefully planned themselves. There is strong evidence 
to suggest that learning is increased when there is 
opportunity for the student to make active responses 
during the viewing of a programme. This concept is 
supported by Gropper and Lumsdaine (1961) and the 


Hagerstown (1959) study. 


Even in the absence of clear evidence of the 
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kind of variations in production techniques which 


contribute to learning from television, it would appear 


that students learn better when the visuals are 
presented in an orderly and carefully planned manner. 
For example, Cobin and McIntyre (1961) in testing 
students at college level found that the students 
preferred simple productions with the minimum of 
different shots being used. 

There is one reported study which showed that 
Significant differences were obtained when using a 
variety of techniques. This study by Schwarzwalder 


(1960), compared three different ways of presenting 


science on television: 


1. Visual continuity (with planned camera shots) 
versus unplanned random selection 

2. Visual reinforcement (where superimposed materials 
were used) versus no superimposed materials. The 
teacher was in most shots in this section. 

3. Manipulation of visuals (either by the studio 


teacher just as they would in the regular 
classroom, or’ by careful planning on the part of 
both the television production staff and the 
studio teacher. These two ways were compared). 


As might be expected, the post test results were 


better when there was planned visual continuity, visual 


reinforcement, and was the result of a co-ordinated 
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approach by both the production staff and the teacher. 
Incidently, the same teacher taught all three classes. 

Whether or not animation makes any difference 
to the amount of information transfer is somewhat 
difficult to assess, since there are very few studies 
on the subject. Those by Lumsdaine, Sulzer and Kopstein 
(1951), and Vestal (1952) demonstrated no significant 
difference. It is perhaps worthy of note that in the 
Vestal study, students in the upper quarter of ability 
actually learned more from direct photography with no 
animation. 

in an attempt to maintain, theystudent ts, attention 
and to emphasise certain points, some closed circuit 
television productions have used the technique of making 
pauses in the tape and asking specific questions of the 
learner. At first glance this meat seem to be a 
valuable asset. However, the research does not bear this 
out, since May and Lumsdaine (1958), Kantor (1960), 
McGuire (1961), and Vuke (1963) all demonstrated either 
Minimal or no gain by the use of the pause’! for 
questions. 

Whether it be at elementary, secondary or college 
level, the academic day is spread over a number of hours. 
This being the case, the question of when to show a 
television programme should be considered. It might seem 


reasonable to suggest that the end of the academic day 


oxdhaghes vas 
PT ot, he -_ &  eciege d ie 

2 oe) a ‘ew: St . Seeheee & ch: 
fadD TP .2¢h< 2h 0 (paps Abe vs; jana ag ee | 
ek a 
Shtade tu-petveew segs Wis mt sldpone. «fears 
wn idee! steep ee peal post estan (a wage kine 
tesgie@ 2/3 Co it) 626i or erie 15 pi a 
(wetter “bdo rs ore ,eghtoe aie. pan dio ae a 

we oe Paror sik, Ube sed eoje vanig pola velih ; 
ae ty wirei Sue Wd WAT SRS @abaes hos ned oe ee: ee 
As > ee sbi Oi) .ovrmkit soak? wh ae 

@LA) Ted, 160 46h ber_eQe? GAY , twrawe -sapee cidautas: 
+ 1od@4! sor ect rrt iv iremuk vem Yah @uEle, « 300, *o, 
sedsia fescsiaccriy Uh .\280L) <fvV bes deere 


_ 
a 


(1 exbiq a Tn eeu, ad — otey) en (me 
ad 
atelias TO. VORP IeP 1 SAP Sa gi ate ed 32 septa 


= teets adv webaleis caeiad ie 
elit Thal ek 0d nkees (a 


would not be as effective as the earlier part of the 
day. Studies by Kraft (1961), Sheehan (1961), Dietmeier 
(1962), and Amirian (1963) all demonstrated no 
Significant difference between the beginning and the 
end of the day. In the Amirian study, the students were 
tested at four and eight months after viewing thirty 
televised lectures. At both four and eight months there 
was retention of information. 

Student perception of the image is important in 
learning such subjects as functional and surface 
anatomy. It is therefore important that the student be 
able both to hear and see the presentation accurately. 
The findings of Ash and Jaspen (1953), Kasten (1960), 
and Hayman (1963) all support this suggestion, although 
they differ slightly as to the optimum viewing angle. 
Kasten and Hayman both suggest a forty degree cone 
while Ash and Jaspen permit a sixty degree cone. The 
effect of sitting outside the cone can be reduced by 
the effectiveness of the classroom teacher who is 
present, according to Gibson (1947). This is achieved 


by allowing the student to ask questions of the 


classroom teacher as they arise during the presentation. 


There would seem to be no need to have the 


teacher actually present during instructional television 


presentations in terms of satisfying the educational 


objectives for a unit or course. However, although 
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Klapper (1958). Bryana(1961) , Devittwil96l),, cas wel leas 
Head and Philips (1961) support the viewpoint that the 
presence of the teacher is not essential, Head and 
Philips suggest that personal contact with the teacher 
is desirable. 

Teaching sbystelevision cansvary from using va 
smal letwelvesinceh smonttor for individualsinstruuction sto 
the large projection systems which are used for large 
groups in auditoria. There is no evidence to suggest 
that the size of screen makes any difference to the 
amount of learning. 

Specifically in the area of human gross anatomy, 
there are only a few reported cases of studies making 
use of closed circuit television. However, the 
- effectiveness of such studies appears to be more 
subjective than objective. This is borne out by Markee, 
Agnello and Teele (1962), Woolsey, Oppenheimer, 


Kabisch, Davis and Foster (1956), and Ashton (1966). 


At Duke University, Markee uses an interesting technique 


with videotape in gross anatomy. Basic anatomy 
demonstrations are videotaped and saved until 
examination time. These are then edited and excerpted, 
So thatein, place ob asthe werbalsinstruction, onsthe 
original soundtrack, examination questions are recorded, 


making the examination a part of the student's learning 


experience. 
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Although both the University of Alberta and the 
University of Calgary use fairly extensive amounts of 
videotape in their respective gross anatomy programmes, 
there is as yet no available data on comparative 
studies using more conventional teaching methods as a 
control. A brief report has been made by Dixon (1969) 
on the use of television in teaching gross anatomy to 
medical students at the University of Calgary, but no 
comparisons are made. 

In reviewing the literature it is apparent that 
many of the studies had deficiencies in their 
experimental design (mostly due to lack of control over 
the many variables). 

Although no significant difference seems to be 
the common outcome, it may be that in the final 
analysis the most appropriate method of instruction is 
the one which provides the student with the widest 
variety of learning situations. 

it is therefore important to validate course 
materials so that the appropriate medium for 
Information delivery and transfer is selected. 
Carpenter (1961) notes that: 

"Successful models are in existence for public 
school systems, for colleges and universities, for 


regional and state-wide areas, and for national 


programs. 
The opportunity now is available for studying them, 
and adapting them appropriately to areas of need in 
education." 


29 


e @ san 
(eda) .See2G ~~) ape: 


(‘SC ancen t207 poet hacen 
: : » “ z i : 
er seRLER- 29 (CC sjepete Sa 7% fii ~<a 


as ae | 
ae 
(c49 dneectr rip ign arkt; es * of onal n) 


“0203! @! sak: 1 BSH) trey 4) 3) dott 10 ie _ 

saye fexgeah to doe) os ee yisess, pre lb ee ae 
Ee we 

di Ge Bhese sureety)..s partis a ee tienen 

| lar 33. @i3- ci ree BPryen Hi eo 2 
5s! eeeetaiuieni 16 budgets UOSoogue sane | 
tetdn’ oi: natecensbuaw eas extivorg, eee 

| 4nebserite bn inieent Ne 


geanee 63K 1 levy Ay chned we yee sab ore an ar i 
qo (adi tye oe aq ae" Si 
jimsohios of rppadb<? he yaneld 


Perhaps one reason why so little research is to 
be found outside the 1950's and 1960's is that during 
that period, a great deal of grant money was made 
available for these studies since television was a 
relatively new medium in the educational system. As the 
research monies for such studies dried up, so attention 
was directed to other areas. 

Although a number of studies were conducted in 
the period between 1950 and 1970, because of the 
increased use of and exposure to television, there does 
appear to be justification for the present study on 
television instruction versus conventional methods for 
teaching gross human anatomy to physical therapy 
students at the University of Alberta. This is in part 
due to the fact that there are no recorded studies on 
the subject for physical therapy students, and in part 
due to the fact that there are few reported studies in 


the subject area of anatomy. 
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CHAPTERS LV 


THE oe tTUDY 


Description of Rehabilitation Medicine 202 


The official University of Alberta calendars 
for 1974-75 and 1975-76 describe this course as 
follows: 

REHAB 202. Gross Anatomy I. *3 (First Term, 3-3). 
Lectures and dissections on the upper limb, 
supplemented by classes in functional anatomy of this 
area. 

Further detail of the course becomes apparent 


from the instructional objectives. 
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Instructional Objectives of Rehabilitation Medicine 202 


To aid the student in: 

1. Understanding the gross structure of the bones of 
the upper limb and shoulder girdle 

2. Understanding the muscle attachments on the bones 
of the upper limb and shoulder girdle 

3. Understanding the structure and function of the 
joints of the upper limb and shoulder girdle 

4, Understanding the movements of the muscles and 
joints of the upper limb and shoulder girdle 

5. Understanding the formation and distribution of the 
brachial plexus 

6. Understanding the arterial supply and venous 
drainage of the upper limb and shoulder girdle 

7. Understanding the lymphatic drainage of the upper 
limb and shoulder girdle 

8. Understanding the surface markings of the major 
blood vessels, nerves, bony points, joints and 
synovial sheathes of the upper limb and shoulder 
girdle 

9. Understanding some of the anatomical 'spaces' of 
the upper limb and shoulder girdle, i.e., posterior 
neck triangle, axilla, cubital fossa, and the 


anatomical 'snuff-box' 
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Understanding the attachments, actions and functions 
of the muscles of the back 

Understanding the gross structure of the spinal 
cord 

Recognising the relationship between anatomy and 
kinesiology 

Developing an awareness of, and a familiarity with, 
some of the literature in anatomy 

Developing a knowledge of the vocabulary used in 
anatomy 

Developing the skills necessary to carry out a 
detailed dissection of the upper limb, shoulder 


girdle and back. 
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Present System of Teaching Rehabilitation Medicine 202 


The present system includes the use of didactic 
teaching, dissection, prosection, demonstration and 
self practice. 

Teaching the course requires the services of 
three faculty members for the aforementioned areas, 
aside from the many hours of individual counselling 
that students require. 

At present, one faculty member tecture to the 
whole group of forty students for one hour per week as 
a pre dissection session. One faculty member lectures 
and demonstrates to half of the group on functional 
and applied anatomy for two hours per week. In addition, 
one faculty member lectures to half of the group 
(twenty students) for two hours each week on gross 
structure of the appropriate area. While one half are 
receiving their lecture on gross anatomy, the other 
half are in the dissection laboratory with two faculty 
members, dissecting and viewing prosected materials. 

Self practice by the students is carried out 
under supervision in both the functional and applied 
anatomy sessions and in the dissection laboratory. 

During the course of each week, each student 
receives the following: 


One hour of pre dissection lecture 
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One hour of functional and applied anatomy (in a 
laboratory setting) 

Two hours of lecture on gross structure 

Two hours of dissection (in a laboratory setting). 

The theory hours on gross structure make use of 
the overhead projector, thirty-five millimeter slides, 
chalkboard, real bones (disarticulated), articulated 
skeleton, laboratory manual, anatomical texts and a 
variety of handouts prepared by the instructors. 

The pre dissection class makes use of the 
overhead projector, videotape recordings, articulated 
skeleton, chalkboard, anatomical texts, handouts and 
the laboratory manual. 

Functional and applied anatomy sessions require 
the use of the chalkboard, surface marking pencils, 
disarticulated bones, articulated skeleton and a live 
model (another student from the same group). 

During the first three weeks of Rehabilitation 
Medicine 202 in 1974, the course was scheduled in the 
following way: 

Week 1.... General introduction to anatomy 
Anatomical terminology 
Gross structure of bones 
Gross structure of muscles 


Week 2.... The humerus 
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The scapula and sternum 
The clavicte and introduction to rhe study 
of muscles 

Week 3.... Muscles connecting the shoulder girdle to 
the trunk 
Muscles connecting the arm to the shoulder 
girdle 
The axilla 

These first three weeks are entirely theory 
classes with no attempt to allow any practice on the 
pace of the students. Each student was allocated a set 
of upper limb bones (disarticulated). 

Before viewing the videotape which was used in 
the study to teach some of the bony landmarks of the 
shoulder girdle, the students had dealt with the gross 
structure of each of the bones of the shoulder girdle 
in theory. - 

From the end of the third week the course was 
structured as follows: 

Week 4.... Bones of the forearm and wrist 
Week 5.... Muscles of the arm 

SyVNOvVLat sjJOLnts 
Week 6.... Shoulder joint 

Other joints of the shoulder girdle 
Week 7... ELbowsjoint 


Bones of the hand and fingers 
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Week 8.... Muscles of the flexor compartment of the 
forearm 
Week 9.... Muscles of the extensor compartment of the 
forearm 
The cubital fossa 
Week 10... Muscles of the hand 
Radioulnar joints 
Week kee Wrist joint 
Other joints of the hand and fingers 
Week 12... Muscles of the back | 
Spinal cord 
Week, 13%... Brachuaiaplexus gandoits distribution 
Vascular system of the upper limb and 
shoulder girdle 
Each of the aforementioned theory classes was 
held on both Wednesday and Friday afternoons for two 
hours. Concurrently there were classes in practical 
dissection, also held on Wednesday and Friday 
afternoons for two hours each. For one hour each 
Monday afternoon, a pre dissection class was held to 
outline what was to be dissected that week, as well as 
to review the relevant anatomy that had been covered 
to date. This class also allowed for discussion 
regarding special techniques of dissection or potential 
difficulties in dissection and how they might be 


overcome. 
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Prosected specimens produced by the laboratory 
instructors were prepared for the practical sessions 
in the laboratory. In addition, there are a number of 
specimens in the anatomy museum for the use of the 
students. 

Following the same week numbers as for the 
theory classes, the dissection sessions were scheduled 


in the following way: 


Week 4... Pectoral and deltoid regions 
Week 5... Axilla 

Week 6... Posterior aspect of the shoulder 
Week 7... Posterior neck triangle 

Week 8... Flexors and extensors of the arm 
Week 9... Flexer aspect of forearm 

Week 10... Extensor aspect of forearm 

Week 11... Muscles of the hand 

Week Wa Muscles of the back 


Spinal. cord 
Week 13... Review session for nerves and blood vessels 
previously dissected. 
Concurrently with these sessions are classes in 
applied anatomy, where the student has certain 


anatomical information demonstrated to them, which they 


then repeat on either themselves or on a fellow student. 


This may take the form of identification of bony 


features, surface marking vessels or nerves, or putting 
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various muscles or muscle groups into action. 
Corresponding week numbers with course content 
in applied anatomy are as follows: 
Week 4... Pectorals 
Deltoid 
Latissimus Dorsi 
Week 95... -orapezius 
Rhomboids 
Serratus Anterior 
Teres Major and Minor 
Subscapularis 
Infraspinatus 
Supraspinatus 
Levator Scapulae 
Sternomastoid 
Week 6... Bony landmarks of the shoulder region (the 
sequence was changed so that this section 
could be taught by videotape recording 
within the first three weeks, which removed 
the possibility of contamination from other 
courses the student might be taking which 


refer to similar material) 


Week 7... Movements of the shoulder joint and shoulder 
girdle 
Week 8... Elbow joint 


Cubital fossa 
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Week 9... Forearm movements 
Week 10... Hand movements 


Hand fLunceron 


Week ll... Groupeaction of muscles 
Week 12... Synovial sheathes of the hand and wrist 
Week TS... Surface marking of: 


Axillary artery 

Brachial artery 

Ulnar, anteny 

Radial artery 

Palmar arterial arches 

Median nerve 

Radial nerve 

Ulnar nerve 

Superficial venous drainage of the arm and 
forearm, 

As can be seen, the structure of Rehabilitation 
Medicine 202 is complex and requires a great deal of 
time on the part of both students and faculty. 

Timetabling has of necessity to be fairly rigid 
due to the many hours of course work and the need to 
have things done in a certain sequence. Because of this 
Pack or flexibility, any change which can bring about a 
reduction in there rigida by and ay possi ples. Leeingeor 
time would be most welcome. 


Much of the programme content is structured to 
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meet the requirements of professional associations for 


licensing after graduation and therefore cannot be 


altered or reduced. In addition, since anatomy is the 


basis of much of the practice of physical therapy, it 


is essential to maintain a high degree of competence in 


this area. 
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Null Hypothesis 


That the criterion test results comparing first 
year students in the physical therapy programme at the 
University of Alberta who have been taught 'bony 
features around the shoulder girdle' by closed circuit 
television, and a control group of similar students, 
will show no significant difference at the 0.05 level 


OlEAcont idence using. a) twOoutailed) t-test. 
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Design of the Study 


A comparison was made between first year 
students enrolled in the physical therapy programme at 
the University of Alberta taking the Rehabilitation 
Medicine 202 course in the academic years 1974-75 and 
oy) i) Ore 

In the academic year 1974-75, a section of the 
course was taught entirely by closed circuit television 
instead of by conventional methods. 

Inpcne yacademic year 1975—/67ethestdentical 
section was taught using conventional methods only. 

On their first class meeting in September 1974, 
those students who had come directly from grade XII 
(senior matriculation) were given a multiple choice 
examination aS a pre entry test, which is shown as 
appendix G. 

The test was devised by the investigator to 
eens. the competency of the students. The purpose was 
not to assess their competency to be enrolled in the 
physical therapy programme, but rather to assess their 
knowledge of the subject matter to be presented in a 
particular sub unit of one course. In designing the test, 
a mark was given for each correct answer, none given 


for an answer not attempted, and a negative mark for 
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each answer attempted which was incorrect. In this way 
1t was felt that the opportunity to achieve a high score 
by simple guesswork or chance was reduced to a minimum. 

Had any student been able to achieve the 
criterion of eighty-five percent accuracy within the 
twenty minute time period allowed, it would not have 
been.necessary for that particular student to take that 
sub unit of instruction. The results of this pre entry 
test are given as appendix B. 

Based on the literature review and in line with 
the purpose of the study, a colour videotape recording 
was scripted, produced and directed by the investigator, 
who also appears on the videotape as the teacher. The 
videotape is available from the investigator. 

It was considered by the investigator to peeing 
distinct advantage to be able to see the effects of an 
axon reflex in the form of an erythema on the skin to 
indicate structures under the surface. Since this shows 
as a reddening, it can be seen that colour is required. 
In saddition, sincemthis: is) only oneroriamlongeseries of 
videotape recordings to be made, it is important that 
Alle Ofethe series bean colour foniwasual icontinuitys as 
well as for the need to view specific colours at 
different times. For example, it requires red to show 


arteries, blue to show veins and yellow to show nerves. 
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The videotape recording produced for the study 
covered the topic areas of 
Bony landmarks of the shoulder girdle 
Surface markings around the shoulder girdle 
Bones of the shoulder girdle 
as required in the course of instruction known as 
Rehabilitation Medicine 202. 

The total duration of the videotape recording 
was twenty-five minutes, though it was stopped on four 
separate occasions so that the actual time for 
instruction was extended to fifty minutes, which is 
the same as a conventional classroom instruction period. 

The four sections were: 

1. The individual bones 

2. The articulated skeleton (to show the 
relationship of the individual bones) 

3. The articulated skeleton (to show Bony features 
which may be palpated under the skin) 

4, The living subject. 

At the end of each section the videotape was 
stopped to allow for student practice on what they had 
just viewed. Opportunity was afforded the students to 
handle the bones, the articulated skeleton and the 
human model during the breaks. 

Students in the experimental group viewed the 


videotape on four separate occasions in order to 
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simulate normal classroom time. The times selected were 
1. September 16th 1974 from 16.00 to 16.50 hours 
2. September 18th 1974 from 16.00 to 16.50 hours 
os oeptember 25th 1974" from lo. 00s tor 16.50 heurs 
4, September 27th 1974 from 16.00 to 16.50 hours. 

Viewing was conducted using two twenty inch Sony 
Pipinatron “colour television monitore, wlth the 
students arranged in such a way that half viewed each 
monitor. All sat within a sixty degree cone from the 
centre of the screen, and no student was permitted ie) 
sit more than fifteen feet from the monitor. 

The room selected for the experiment was in the 
Clinical Sciences Building of the University of Alberta 
because it afforded minimal distraction to the students. 

Students were told that their normal classroom 
was not available in order to minimise any feeling of 
'novelty' about the change of location. 


The format Of the videotape was three quarter 


inch videocassette (dubbed from a one inch master tape), 


and was played back on a Sony U-Matic VP-1200 model of 
videocassette player. 

By the time viewing took place, the students 
had heard many of the terms used on the videotape 
before and had handled the bones mentioned. 

Instructions on the videotape were designed in 


such a way as to stimulate the student to recall and 
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reinstate chains of learning which had been previously. 
learned (the chains having a final common link), i.e., 
why there are borders and surfaces, distal and Drcxamad, 
medial and lateral, anterior and posterior, and the 
relationship to other bones. 

Following the final viewing, the students were 
given.a criterion test (a repeat of the pre entry test). 
No warning was given that this would take place and it 
was given at the beginning of the next regularly 
scheduled class of Rehabilitation Medicine 202 on 
September 30th 1974 at 14.00 hours. The results of this 
test appear as appendix C. 

Instructions in the test were designed to elicit 
the same common link to a stimulus situation belonging 
to the proper class but to which the student had not 
previously responded, i.e., where is the suprasternal 
HOECH 2. 

The criterion test also checked the verification 
of the newly learned capability using stimuli to which 
the student had not acquired specific verbal chains. 
ifethese: were. successful, iteis probable) that. the new 
concept had been learned. 

The condition of reinforcement is also present 
in concept learning so that contiguity is of importance, 
i.e., recall some facts about the individual bones of 


the shoulder girdle before going on to the articulated 
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shoulder girdle, or identifying the bony points around 
the shoulder girdle on the articulated skeleton before 
trying to identify those same points under the surface 
of the skin on the living subject. This reinforcement 
was considered in both the design of the videotape and 
the written test. 

In September 1975, the identical pre entry test 
was given to a similar group of students on their first 
class meeting in Rehabilitation Medicine 202. The results 
of this test appear as appendix E. 

This group of students was used as the control, 
and they received all of their instruction over the same 
number of hours and at the same time of day as did the 
experimental group in 1974, but using conventional 
teaching methods only. 

At the end of the sub unit, the pre entry test 
was given again (as the criterion test) in normal class 
time, with no warning. The results of this test appear 
as appendix F. 

The control group was not taught by the 
investigator but by another faculty member who normally 
teaches this material. Discussion had taken place 
previously to ensure that the control group did in fact 


receive identical information to the experimental group. 
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RESULTS 
Since these were similar groups of students but 
were dealt with on separate occasions it was decided 


to carry out a two tailed t-test for means for 


independent samples. 


TABLE 1 


MEAN TEST SCORES 


ees 
oan 


Similarity between the two groups at grade XII 


Criterion stest 


Experimental 
(1974-1975) 


control 
(1975-1976) 


(senior matriculation) level may be seen by comparing 


appendix A with appendix D. 
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TABLE 2 


STATISTICAL DATA FOR TEST SCORES 


Control /o-/.6) 
Pre test POSt test 
z 
’ 


In the above table, the number of students is 


x 
£x° 
sy 


shown along the first line (N). Scores for the test on 
the shoulder girdie, which had a maximum perfect core 
of thirty-one,sare represented on the second line of the 
table by the sum of the individual scores (€X). The mean 
or average score (X) of the two groups, before and after 
instruction, is shown on the third line. The fourth line 
shows the sum of the scores squared (€x7) as required in 
ecomoutation of ‘the two tarled’ t-test. sihée final, Tines(s) 
shows the standard deviation of the scores in each group. 
A two tailed t-test was carried out for each of 


the following: 


Experimental group and control group at pre test 
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Experimental group and control group at post test 
Experimental group at pre and post test 
Control group at pre and post test. 

Statistical analysis was carried out according 
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Results of Statistical Analysis 


Comparing experimental and control groups at pre test: 
Cee no) 
oy > 0205 (Met significant at ther0.05 level) 
qf = 54 
Comparing experimental and control groups at post test: 
io oa polit peal, 
p< 0.001 (significant at the 0.05 level) 
dias 254 
Comparing experimental group pre and post tests: 
te) 30.98 
pee, | 0.00 (significant at the 0705 level) 
df = 58 
Comparing control group pre and post tests: 
t = -10.64 


o< 0.001 (Significant at the 0.05 level) 


df = 50 


In comparing the criterion test (post test) 
results of the two groups, the null hypothesis that 
there would be no significant difference at the 0.05 
level of confidence was rejected, since there was a very 


significant difference statistically. 
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CHAPTER V 


SUMMARY AND CONCLUSIONS 


The Division of Physical Therapy in the School 
of Rehabilitation Medicine, University of Alberta, 
educates graduates who go out into the community to deal 
with persons who are suffering from some form of 
physical disability. It is therefore incumbent upon the 
Division to produce a practitioner of the highest 
quality. This practitioner must be given the best 
possible professional education within the constructs 
of university regulations. 

Any instructional system has therefore to make 
use of available Paeey and time. This study set out 
to investigate whether or not a method other than 
conventional teaching could be utilized in parts of the 
physical therapy programme and produce an equivalent 
result from a learning point of view, but with increased 
flexibility. with regard to timetabling from the present. 
Eupicenotusuggested! that, .omethe basis, Ot themresults of 
thusustudy, teachingsby anstructional teleyvisionvis 
SupeGrOusto, any Other Lorm Of ansStructLon,. a taisshowever 
suggested that certain aspects of the physical therapy 
curriculum may be taught as effectively by television 
as by current conventional methods. 


Progress towards individualised instruction in 
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the School of Rehabilitation Medicine has begun. It is 
therefore only a short term system which has been under 
investigation in this study. 

Although it required moving to a classroom out of 
the School to view the videotape presentation, it is 
intended as a long term goal to acquire a learning 
resources area in the School which would accommodate 
this type of learning experience. 

Approximately six hours of studio time was 
required to produce the videotape used in the study. 
Because there were certain scheduling difficulties with 
the use of the television studio on this occasion, it 
is anticipated that future productions will require only 
about one and one half hours. Although scripting does 
consume a considerable amount of time (the script for 
this study appears as appendix H), once on the videotape, 
it does not have to be an annual 'new presentation' as 
with conventional teaching. The cost of materials 
(videotape) is relatively small ($18.00 for a half hour 
videocassette), and once made there is no further 
production cost as opposed to conventional teaching, 
where there 1s the cost of the instructor s salary, as 
well as an annual increase in that salary from the 
previous year. 

In producing and directing the videotape programme 


used in the study, the investigator took into 
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consideration the results of previous research with 
ie(Sloyelsyens: (eveyy 
Practice opportunity for students during a programme 
Pauses in a programme 
Time of day for viewing 
Colour versus black and white 
Environmental conditions under which learning takes 
place 
Stimulus relationships between television and 
learning concepts 
Co-ordination in presentation 
Subjects which can be taught by instructional 
television 
Value of different camera shots in a programme 
Value of animation in a programme 
Optimum angle for screen viewing 
Need for instructor to be present at viewing 
Subject area of human gross anatomy. 

The present system for teaching Rehabilitation 
Medicine 202 is very time consuming in respect to 
faculty, and rigid as far as timetabling is concerned. 
This affects the ability of the students to take certain 
elective courses in other parts of the university campus. 

After lengthy, dil scussion with chesotcner faculty 
members concerned with the teaching of this course, it 


was decided that the unit of applied anatomy under the 
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title of 'bony features of the shoulder girdle' would 
be appropriate to put on videotape. 

By dividing the programme up in the way chosen, 
the students had ample opportunity to practice and to 
review each segment. This gave constant reinforcement 
with a certain amount of deliberate redundancy. 

The results of the pre entry tests in both 1974 
and 1975 indicated that no student was ready to go on 
without this part of the programme being completed. 

Following the viewing sessions in 1974 as well 
as on completion of the identical section taught by 
conventional methods in 1975, the criterion test 
(identical to the pre entry test) results showed a 
Significant difference at the 0.05 level of confidence 
(dsing "a two) talled t-test) ian favour of the 
experimental group. The null hypothesis that there 
would be no significant difference was therefore 


rejected. 
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CHAPTER VI 


RECOMMENDATIONS AND IMPLICATIONS FOR FURTHER RESEARCH 


Although the total content of Rehabilitation 
Medicine 202 cannot be altered, the method by which at 
feast parts Of itJare taught can. This would allow tor 
a more flexible timetable, more time for tutorial type 
student contact in the subject area of human gross 
anatomy, more opportunity for faculty to become 
involved in the development of proposed graduate 
programmes, or any combination of these. The present 
system has become too inefficient with respect to 
utilization of resources. 

Worth (1972da) has noted that 

"Nowhere in our system of schooling will the 
development of responsive learning environments be 
more traumatic than in higher education. And perhaps 
nowhere is it more necessary. While there are some 
notable exceptions, university teaching methods, 
particularly in undergraduate studies, are 
disagreeably uniform and tedious. Variable learning 
environments must be implemented - not only because 
they cure monotony but also because they allow fit. 
The uniform learning environment is not much 
different than most other uniforms; it tends to be 
Srtner too tighteor, too loose to sulesmndayvidual 
learners and topics. The ill-fitting, tweedy methods 
of academia are highly resistant to all new tailors. 
Some sharp needles will be required." 

In order to be promoted from first year into 


second year of the physical therapy programme a student 


is required to obtain a grade point average of at Least 
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five on a zero to nine scale. In addition, it would be 
extremely difficult for a student to cope with the 
second term of the first year unless they had fully 
grasped the anatomy from the first term. 

As was stated earlier in the thesis, anatomy is 
thesbasissofemuchfof thes practice of physical therapy, 
so it is essential for the student to have a good 
working knowledge of the subject. 

The nature and usual content of Rehabilitation 
Medicine 202 has been set out in chapter four. 

The long term goals of the physical therapy 
programme (of which Rehabilitation Medicine 202 is only 
a very small part), are to badenre a therapist who is 
capable, through the exercise of sound judgement, of 
planning as well as executing a scheme of treatment, 
and who is appreciative of the need to provide varied 
patterns of physical therapy care to suit the needs of 
varied and changing communities. It is therefore 
necessary for a physical therapist to be able to plan, 
conduct and supervise a physical therapy treatment 
programme. 

Since the basic design of the overall programme 
in physical therapy is structured in such a way as to 
satisfy the requirements of the profession for 
membership and licensing, it has not been the purpose 


of this thesis to suggest a change in the overall 
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programme, but rather to suggest how at least one part 
of the curriculum might be changed with respect to its 
metnogeor instruction. 

Although only a small segment of the course was 
studied, should similar results be forthcoming from 
other studies on the same course, together with studies 
of other parts of the physical therapy curriculum, then 
a serious look would have to be taken at the method of 
teaching the overall programme. 

On the basis of the results of the present study, 
it is recommended that more investigation be carried 
out in the area of human gross anatomy teaching by 
closed circuit television for physical therapy students, 

Television appears to be a medium which can 
allow the instructor to control time, space, perspective, 
size, distance and perception; it cannot therefore be 
ignored. 

In time, the whole of the physical therapy 
curriculum should be investigated so that instructional 
television may take its rightiuly place in the process 


Omelearning, te che ULelMmate DeneLlleoLs Cies peop lonoL 


Alberta. 


ah) 


= 7 - : 
ads yearns venote Tite ot 2 he seem 
Yo Tig ts phd te ¢ ag aL a4 ove ilies) shat ours 7 S 


- ; 
° > 73h 
memenypour eicet) eas Caldoaes 


a 7 ; -_ 7 
iapRPAd! oft? Shy Stiemet) SAS Wh wsest abd 1) iW i 
‘ 
: 
Aipheet » eae MEM quam te ogee edt ah Se 
; J ; * Cin 
hiptyets weewsd> fet iegdg 3) Aol wivoke veses - 
yehs eee tae : ic 1} | i anes 


. 
Loteren vy reeuuateRd ef? wOlRE 
; . 


bed (te L402 wae a —eeeaeet € 


eo iicise pétha@® @ ad GD wrraquet safelealegt™ 


ry 


ovideageensy .w rds fe 
of @xslarers tcanev 4) 1 cQideqed cog ne suaeseLe one 
7 Le A 
yekeeds feviepag @f3 We ela» y' aia ot. - 
ieoptcoaurrss saa (oe Resepidenva: Divan onl 


) - 
peetuta gis Af wcedq ‘aisapit &2: sheet == nies 


b= @fqony ed? tr 3efamed wtawitlc et? os ,hetknsi 
; a - . 


BIBLIOGRAPHY 


60 


BIBLIOGRAPHY 


Allen,W.B. Instructional media stimulus relationships 
to learning objectives. Audiovisual Instruction, 
Darla ae One 


Armirian,G.T. The retention by elementary school 
children of natural science material and of science 
attitude and interest changes following a programme 
of science teaching by television. Dissertation 
Abstracts, 23:2414, 1963. 


Ash,P. and Jaspen,N. Optimum physical viewing conditions 
for a rear project daylight screen. Technical Report 
eDC 269-7-37, Instructional Film ResearchWReports. 
Port Washington, New York:U.S. Naval Special Devices 
Center wld 5o. 


Ashton,E.H. The use of closed circuit television in 


anatomical teaching. Birmingham University Faculty 
of Medicine Bulletin, 14:2, 1966. 


Birren,F. The effects of color on the human organism, 


American Journal of Occupational Therapy, 13:125-29, 
19:5 9% 


Boone ,W.F. Evaluation of the U.S. Naval Academy 
educational television as a teaching aid. Annapolis: 


U.S. Naval Academy (7010 7-26-54), LoS An 


Bryan,E.F. A comparative study in the teaching of high 
school chemistry and physics. USOE Project No.447, 
Oklahoma City:Oklahoma State Department of 
Bewmeatron, 9 Oy. 


Burke Marketing Research Incorporated. Burke color 
study. Cleveland:AVCO Broadcast Corporation, 1960. 


Carpenter,C.R. A commentary on television research 
1948-1960. Newer Educational Media, University Park: 
Pennsylvania State University, 1961. 


Carpenter,C.R. The extent of use of closed ChapGculs 
television for teaching university courses at 
Pennsylvania State University, 1961-1962. 
Pennsylvania State University, 1962. 


61 


Te wali aher : 3 at ¥ 


yore ets = Patt a hD 


=357040 >a 


PULSS) opis, , Led Prez) 
OnOL '5 > 


Chu,G.C. and Schramm,W. Learning from television. 
National Association of Educational Broadcasters, 
Washingtons DC .ni4-6,. 1967. 


Clevenger,T.Jr. and Cobin,M.T. An experiment in open 
circuit television anstruction inthe basics course 


in oral interpretation. Speech Monographs, 
ao 49-1 54re 1959. 


Coban, MoT.) andsMcintyre) C.J. The development and 
application of a new method to test the relative 
effectiveness of specific visual production 
techniques for instructional television. USOE 
ProjectyNno. 448) Urbana:University of Tiljanois, 1961. 


Coffee,H.S. and Golden,W.P. In service education, 56th 
Year) BOookjp Parte. Chicago:NationalgSocrety for the 
Study vOrMEducation,.., 101;81957. 


Devitt,J.J. Intellectual stimulation of gifted pupils 
in small secondary schools through televised 
instruction. USOE Project No.032, Augusta, Maine: 
State Department of Education, 1961. 


Diamond,R.M. The effect of closed circuit resource 
television upon achievement in the laboratory phase 
of a functional anatomy course:a comprehensive 
investigation of television as a magnification 


device during laboratory demonstrations. Dissertation 


ADStEACTS ac cneo4, aloe 


Dietmeier,H.J. The effect of the integration of science 
teaching by television on the development of 
scientifie. reasoning in the fifth’ grade student. 
Dissertation Abstracts, 22735177, 1962. 


Dixon,A.D. The place of anatomy in the new Canadian 
medical school. Canadian Medical Association 
Hournal, eLOOTh3 Poldl-64247 L969 


Dwyer,F.M. Color as an instructional variable. 
Audiovisual Communication Review, 19:399-416, 1971. 


Ferguson,G.A. Statistical analysis in psychology and 


education. McGraw-Hill:New York, 152, 1971. 


Fritz,J.0. Educational technology. Administrator's 


Notebook, Midwest Administration Center, University 
Oech cago, ehl la mols a9 267amd? Ge. 


62 


7 


wee 
a8 


O H Ave in 


a} 


eee 


oe 


etiaka sy Hie 


> ig cer 


ee 
Ey ve 
AA e) ee Pe 


wes cao 


somelnp 2 
? 


orate 


res 


si 


2 


ae ya Ws 


5 2: ato 


ar G29 Hs vee 


° Lan? > 


re LA 
1.08 Cran 


pa wengane 


<> Deve ris 
nye 


oid 


Py ae as 


ee 


aS 


te 


fi soar 


baste + + Mm ays — 
i 


Lat = 50S § 


ec as Ke 


fe Sip isis 
erin tae i aden if 


aes fore, eer! 
aoe 3 a 


rr 5.2 & eo1ts.. é ess 


Parry o¥ 2/0 


sae 


63 


Gallup and Robinson Incorporated. Are color T.V. 
commercials worth the extra cost? New York 
Association of National Advertisers, 1965. 


Gibson,J.J. Motion picture testing and research. Army 


Air Force Aviation Psychological Program Research 
Report No. Washington D.C.:U.S. Government 


Bein Ging Office, L947. 


Gropper,G.L. and Lumsdaine,A.A. An experimental 
evaluation of the contribution of sequencing, pre- 
testing, and active student response to the 
effectiveness of ‘programmed' television 
THSErUCcEL ON, sStudies” in, televised anstruction, 
Report No.3, Pittsburgh:Metropolitan Pittsburgh 
Educational Television Stations WQED-WQEX, and the 
American Institute for Research, 1961. 


Hagerstown: They Board ot, Rducation. Closed circure 
television:teaching in Washington County 1958-59, 
Mareliml 959), 


Hayman,J.L.Jr. Viewer location and learning in 
Tnseruceronaletehevision. Audiovisual Communication 
Review, lis2/—-3.5 1963. 


Head,S.W. and Philips,C.L. A field experiment in the 
summertime use of open circuit television 
instruction to bridge the gap between high school 


and, college.. USOB Project, No.060,, Coral, Gables, 


hloridasUniversitys Of Miami,, 196d. 


Herminghaus,E.G. Large group instruction by television: 
an experiment. School Review, 65:119-133, 1957. 


ivey,S.M. .<nd,DeManco,N.. A study of closed circuit 
television as a teaching technique for speech 
improvement in the public school system. USOE 
Project No.278, Fayetteville, Arkansas:Department 
of Speech and Dramatic Art, University of Arkansas, 


TENGE 


Johnson,G.N. and Harty,F. The Norfolk City experiment 
in instructional television:the big picture, 
September 1957-June 1960. Norfolk, Virginia:Norfolk 


Cucy, Public Schools, Educational Television Project, 


oO 


Johnson,H.B. A comparative study of an introductory 
geography course on educational television in the 


7 a 
~~ ‘+: - 
re eee 
ae 
-@ &C Py 


rs on in4 ' 
ae 
4 j peur sé. evs 3 t 2 
; lige ¢ utes rh 74 Cay =) : 
, er etos Ay Salis af oper BARR . 
ite Areaes 0 rey PS MagieT sr! .. oe Sreiee 


a aa : — =e: _ 
. ope Pad he Steel tanh LS 
Les bdt cet ey agente & sonal 


} i? Ay -| at A 2 Pa fy at 
Slitom rice hi Aaa al 74h eee 


\ (i ae i é 7 
. ey me oP 


0 Sl ees P 7 ¥ ione ae i 


Wwertetios”: Iscawelses nia, eles $5 rays yn 


e 
- + e see i - ge! 
“4; 
Cc —= - E ; ome 
i] ; = bi 
" ar 
* 4 a) - 
j 74 a a £ 
. Ri ft ea 
= j ® is ja 
mm n § aa% » 
< : ¢ LA ade % 
SOP in." Late he) st sitar 
| ’ eS 
> wo aa 2 co ta BS + VRC 01 <1 aay - 4 | ge "ORTICOL 


aw st a, Pad, Osa: : 
le Palas esta 4d, a 
ers 


Rae ter ypsde 
- ‘a 

| ‘= 

: iw 

hans 


* EF, Ake 


= _ 


> siaaee Seer) 
seas SF 


64 


ea a Saint Paul, Minnesota:Macalester College, 


Kanner,J.H. and Rosenstein,A.J. Television in army 
training:color versus black and white. Audiovisual 
Communication Review, 8:243-252, 1960. 


Kanner,J.H. and Rosenstein,A.J. Television and army 
training:color versus black and white. Audiovisual 
Communication Review, 9:44-49, 1961. 


Kanner,J.H., Runyon,R.P. and Desiderato,O. Television 
in army training:evaluation of television in army 
basic training. George Washington University 


Technical Report 14, Washington D.C., Human 


Resources Research Office, 1954. 


Kantor,B.R. Effectiveness of inserted questions in 
instructional films. Audiovisual Communication 
Review, 8:104-108, 1960. 


Kasten, DoF sAeStuay Of stive factors int luencing tie 
legibility of televised characters. Dissertation 
ADSELaACES sec ll 25m 96.0". 


Klapper,H.L. Does lack of contact with the lecturer 
handicap televised instruction? Journal of 


BAUGAtL LONE OCIOLOgY ,~ SLs 353-3597, 1958. 


Kraft,M.E. A study of information and vocabulary 
achievement from the teaching of natural science by 
television in the fifth grade. Dissertation 
ADStracts ,. 222109 7+,--L9 OL 


Lumsdaine ,A.A., Sulzer ,R.b. and Kopstein; Fah. The 
influence of simple animation techniques on the 
VaLuceoOr-aetlraining film .sHuman Resources, Research 


Laboratories, Report No.24, Washington sD J/G.U.S. 


Air Force Human Resources Research Laboratories, 
9 515; 


Macomber,F.G. et al. Experimental study in instructional 


procedures. Oxford:Miami University, 1957. 


Markee,J.E., Agnello,S.A. and McFalis,F.D. Closed 
circuit television for examinations in anatomy. 
Medical and Biological Illustration, 12:1, 1962. 


May,M.A. and Lumsdaine,A.A. Learning from films. New 


Haven:Yale University Press, 1958. 


a mes ae 
_ 7 
: Den” Ph % 


ia fy Wee 
7 re 
a? ree iy pak 


een waiiy , Feng sy amie | 


i. = "Ce : i q 5 Re «& ad ovnesh 
i | Sa x : i ‘ , TH ‘’ ricpaiget 
art) | ee e' oa, » aul 
i f j vit pot a@id iq = -_ 
ee ca sf >) | 7 i { i et ese a = 
“9 4 on i ¥ | MISS ‘ ri 
. Bia a rays ul a 
ri SA Lee > m3 — 
a ore | ria 7 a : aw a 7 Go 
Mera ieti> ie ai ‘vie ees | 
fab), 0802s peepee 
. } > es ba see . Awd On) ay 
P ) wl esa yl ee 
, vy 
” ef zy 
Ww ia : a : eve Sr ! 


beni ioentans A) goes Tal awe vil te. BALE 

ENS. ¥FAS atts 1 ee a bes 

ears stu aes, 
Gmetemn «f ont) 

ET AE chs 2agee ev} 


ia Nets ons: yas 
A rs em 


65 


McGuire,W.J. Audience participation and audiovisual 
instruction:overt-covert responding and rate of 
presentation. In Lumsdaine,A.A. (ed) 'Student 
response in programmed instruction’, Washington 
D.C.:National Academy of Science, National Research 
Counc 47 /-426791961" 


Meacham,E.A. The relative effectiveness of face-to-face 
lecture versus instructional television in a 
college clothing course. Dissertation Abstracts, 
ZAe2. [Ot 965 


Pasewark,W.R. The effectiveness of television as a 
medium for learning typewriting. Dissertation 
Abstracts, 17257907) 195i. 


Pflieger,E.F. and Kelly,F.C. The national program in 
the use of television in the public schools. New 
York:The Ford Foundation and the Fund for ~o% 

' Advancement of Education, 1961. 


Reid,J.C. An experimental study of a comparison of 
content learned, attitude toward subject matter, 
and attitude toward instructional television of 
students in a public speaking course presented by 
television and face-to-face methods. Columbia: 
Instructional Television, University of Missouri, 
LOGO 


Saltz,E. Compound stimuli in verbal learning:cognative 
and sensory differentiation versus stimulus 


selection. Journal of Experimental Psychology, 
GG — 534 Lo Oo. 


Schramm,W. Learning from instructional television. 
Review of Educational Research, 32:156-167, 1962. 


Schramm,W., Coombs ,P.H., Kahnert, Fo andsiyie i ihe new 
media:memo to educational planners. Paris:Unesco and 
International Institute for Educational Planning, 
Lowe 


Schwarzwalder,Jd.C. An investigation of the relative 
effectiveness of certain specific television 


techniques on learning. USOE Project No.985, Saint 
Paul, Minnesota:KTCA-TV, 1960. 


Seibert,W.F. and Honig,J.M. A brief study of televised 
laboratory instruction. Audiovisual Communication 


REViLew 60 slo alee oy 0 Ory 


ma » (9 nt y) >" wth . 


- ioe ' 
wt: lise’ det 9, see a ‘ 
' Y thes: ae Pt 
; { | (. « >. Leaner ae spirit 
. 4 eghe38 1 ese sia rin a need seD_ 
uw ~ 7 ' ; a : i. ta? 77, . 25 
me > ; 2 B24 Fie Be alr? s. 
. j ’ 2 1+ 56 Sen. ae iGaveled 7 


ene Icy iA’ .@ teleots f Gagataeems § mS 
2% - - 


aie 4 ail es a tes + Seon | 
7 ee eas: aT ie 


-SGicinte) at eesens O77 
q 
Hea! , a4 ¥ bau 
> Bt so .4oaAa 
ly sega Di BR” preegneale T4edJ9 2-051 
: BP Feh Oe > a 
:. “it . 2 190) BPs 
=: = Ge > «@ — = 


@- typ : An er eaeess Ser nf oS Tis 8 
foe britles, litte 2 Rea 7299 * Lee 222 
sa a Bs Gi nana 8 2? .cepryeel of 

ey) ® pe UP ae 
] 7 


be = be lac Tol oe A fied ttl 


_ 


66 


Sheehan,A.C. The interrelations of interests and 
attitudes and specific independent variables in the 
teaching of natural science by television in the 
fifth grade. Dissertation Abstracts, 21:2855, 1961. 


Stake,R.E. The effect of television instruction on 


individual learning curves. USOE Project inoso7e 
(8190), University of Nebraska, 1959. 


stasheff£,E. and Bretz,R. The Television Program, Hill 
and Wang:New York, 24, 1968. 


Stickell1,D.D. A critical review of the methodology and 
results of research comparing televised and face- 
to-Eace instruction. Unpublished Doctoral 


Dissertation, Pennsylvania State University, PO Gar 


Sykes,R.E. The effectiveness of closed circuit 
television observation and of direct observation of 
children's art classes for implementing elementary 
teachers' training in art education. Dissertation 
ADS LrACES sae oinzoos lo G4. 


Vestal,D.A. The relative effectiveness in the teaching 
of high school physics of two photographic 
techniques utilized by the sound motion picture. 
Abstracts of Doctoral Dissertations, The University 
ot Nebraska, 221-227, 12952 


Vuke,G.J. Effects of inserted questions in films on 
developing an understanding of controlled 
experimentation. Dissertation Abstracts, 23:2453, 
DOGS, 


Williams,D.C., Paul,J. and Ogilvie,J.C. Mass media, 
learning, and retention. Canadian Journal of 


Psychology, lis15/>1637)195/- 


Woodward,J.C. Attitude and achievement comparisons for 
direct and television classes in biological science. 
Report No.wc, Oftice tor the StudvyeoL, Instruction, 
Coral Gables, Florida:University of Miami, 1962; 


Woolsey,F.M., Ruhe,D.S., Oppenheimer,M.J., Kabisch,W.T., 
Davis,G.D. and Foster,J.E. The use of television-in 
teaching physiology and anatomy. Journal of Medical 
BPducation, ole2,. Jos8—1447 5956. 


Worth,W.H. A choice of futures. Report of the Commission 
on Educational Planning, Queen's Printer for the 


Province of Alberta, Introduction, 1972a. 


wa! 
2. 
i 5 
oe a) 
4% s¥% P) mf 
ei a i 
a 


d _ L546 G0 GR) | » Ba 3, pi 
: ae tga? ree oe —_ 
7 “1 


at oie : :. 4 r - 


a 


aot 


7 : a 
kl ry =, : 7 : " 
VA a ‘mid tin > 7 
bd — 7 ; ; : : et . _ 
swe ee ust 2 Es ‘ ’ 
é _ bd ® - lutea 7 
» “a ber @ 44 ‘pp 
> et [ei 5 os b S 
vod ded " Teese: 
~ 
' ‘j +J ss b? 
a , i 
oF 
' - i ‘3 a ® 
Sige omg 2 ; 
j ; 20 “he 
7 ‘ } 
oe 4 ] Ls) 
rei ; 7 
ma) y ily \ 
i c 
i a; are ar or eel g 
Cam ea) atts alc 
af fe mS SN aes * 
ve eam ~—— as vr 
a an v ae rel) e * ® 
6 


tte” tite Ms! 
a6 at 


Worth,W.H. A choice of futures, Report of the Commission 


on Educational Planning, Queen's Printer for the 
Province of Alberta, 1D aS Nee 


Worth,W.H. A choice of futures. 


Report of the Commission 
on Educational Planning, Queen's Printer for the 
a ecational Planning 


Province of Alberta, 16-17, 1972e; 


Worth,W.H. A choice of futures. Report of the Commission 
on Educational Planning, Queen's Printer for the 


Province OfeAdberta,. 202, 197d. 


67 


APPENDIX A 


GRADE XII MARKS OF STUDENTS ENTERING 


THE PHYSICAL THERAPY PROGRAMME IN 1974. 


68 


Satine T) eva 
ruil, — ie 
bYeL wr eanangagy :) 
. 7 


APPENDIX A 


Grade XII final average (five SUDJeCES) POre@ctudents 


entering the physical therapy programme in September 
1974. 
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PGCRenULy testenesults efor the experimental group: 
1974-1975 academic year. 
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Post test (criterion) results for the experimental 
group:1974-1975 academic year. 
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academic year. 


Student Score out of 31 
RE cL ey are Fs RRs ; 0 
Die lcs 5 ete Pe ear re er, A 0 
Sete hate teveis tacotecreee oer 0 
Cs Ra, a ead ete a pee vaere -1 
ee a chore Lae TORI 2 
Gi aeyn etches stats triste eters 0 
id we ay test ots eos ete hee a! 
8. . a ahetal Seatabeneretete -2 
a a er eae eerccedseeretereeere 0 

10 Oe eles eas PAA Die ecapete 0 
Eee sonata eet cs Sade 0 
REA Sex cee Sod eA Gree: Hic 0 
ieee . Sat hes He 0 
7S PRY PERG es 5 -2 
Cohen CRN ewyS Fee ae -3 
Gi mecutr eye eons A 2 0 
LAC iee Ley ot cae sus cerees shacate 0 
SS tole to cameh scek on ctor enone . Z 
OP pes en hace! ete eins 6. 1ePeeekatone -l 
2 Olea re istete ese : Oy cccveaetets 0 
2 em eeaers ctshs setsca aie 0 
2 ier ie tate esas arsine aie Vetere . 2 
eA CRONE rere tatereranire j 0 
24. pra batuqe eo teteneeketene. 2 
Ze ate te eren ac vvaserete eieaereae 0 
LOS ee ere aeekous ree were. = ae] 


Le! te, $9 | sacl 


Se OO 


- 


he 


— 


al GEO 


4 ® 


¢ 4 


e@ep be 


o 


Shedink, 


_ LO-e Sie 
Trias. we yd 
90 vy 


wae aeedes se 


°@' =e 


. 


40 + © €*% Oe 
i Oe 
Se-= €§ Ce © 


» © ee 


o& _# 


'@Ce@ StF @, 


ettiwe @ee se Gee ' @ 


71 
-_t¢e 
, = 


eo” 


fees 6O@ei“et » 


e710 hee ag <? 


e @f tw @e 84 0s 


_ 


ab ee owl dG 


he @ Oa & CS @ 6 


APPENDIX F 


CRITERION TEST RESULTS FOR THE 


CONTROL GROUP:1975-1976 ACADEMIC YEAR 


78 


7 
iia aie Taieunl ee 


are lis met of uhh uae ; 


APPENDIX F 


Post test (criterion) results for the control group: 
1975-1976 academic year. 
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APPENDIX G 


PoGeentnye and Criterion, test 


Division of Physical Therapy, 
School of Rehabilitation Medicine, 


University of Alberta. Time allowed:20min. 
REAR LUETAT LON@ME DE CINE. 2022) 26.8 ereeiere ce bee APPLIED ANATOMY 


ALL questions to be answered. Please circle the correct 
answer in each case. A mark will be deducted for each 
incorrect answer given, though none will be deducted 
for questions not attempted. 


RREKREEKERERERKEEEESE 


i Theiclavicle ws. 
a. a long bone 
b. a short bone 
en tasiilat bone 
d. an irregular bone 
e. none of these. 


2. The medial extremity of the clavicle is: 
a. more rounded than the lateral extremity 
b. similar to the lateral extremity 
c. more roughened superiorly than the lateral 
extremity 
ae non vanti cid ar 
e. none of ‘these. 


35 The*clavicle ais =-convex: 

antenionvly anelts Lateral one stiind 
antervorive im its medivalyone third 
anteriorly an its middie yone  thard 
ancenloriy throughout, 2cs) Jengen 
anteniorly sin wtsmlatercleihaliy 


0oadnosys 


4.) The lateral cnesthird of thes clavaclewisc. 
smooth inferiorly 

POUGgh ean reaTOT Ly: 

areLouwlag 

smooth superiorly and inferiorly 
none of these. 
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ie 


The 


The 


The 


The 


acromion process is on the: 


(@) (2H (Oy fer fy) 


sternum 
clavicle 
scapula 
seventh cervical vertebra 
humerus. 


acromion process has: 


aie 
De 
ee 
a 
ee 


1 border 

2 borders 
3 borders 
4 borders 
5 borders. 


acromion process is flattened: 


ae 
be 


Cc. 
ae 
e. 


distance from the tip of the acromion process to 


antero-posteriorly 
medio-laterally 

supero-inferiorly 
antero-laterally/postero-medially 
none of these. 


the acromio-clavicular joint in the adult is 
approximately: 

aeashatteineh 

b. three guarters of an inch 

¢. One, anch 

d. one and one quarter inches 

e. one and one half inches. 


The 
the 


The 


The 


acromio-clavicular joint is the approximation of 


lateral part of the clavicle with: 


ar 
b. 
ec, 
dy 
e. 


the medial border of the acromion process 
the lateral border of the acromion process 


the posterior border of the acromion process 


the anterior border of the acromion process 
the inferior border of the acromion process. 


lesser tuberosity is on the: 


cle 
b. 


scapula 
humerus 
clavicle 
sternum 
none of these. 


lesser tuberosity faces: 


0ano Dp 


anteriorly 
posteriorly 
medially 
laterally 
inferiorly. 
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The greater tuberosity is on the: 


scapula 
humerus 
clavicle 
sternum 
none of these, 


The greater tuberosity faces: 


antero-laterally 
antero=medwally 
postero-Llaterally 
postero-medially 
superiorly. 


The distance from the margin of the acromion process 
to the greater 'tuberosity*in the adult is 


approximately: 
a. one half inch 
b. three quarters of an inch 
Ce .one in]¢en 
d. one and one half inches 
e. two inches. 


The distance from the margin of the acromion process 
to the lesser tuberosity in the adult is 
approximately: 


0ando»aoy 


one half inch 

three quarters of an inch 
one inch 

one and one half inches 
two inches. 


Between the greater and lesser SRO ASST: L2ese 


a. 
be 
Cc. 
ay 
e. 


the spiral groove 

the foramen magnum 

the intertubercular sulcus 
the coronoid fossa 

none of these. 


The shoulder joint is more correctly known as the: 


acromio-humeral joint 
sterno-humeral joint 
coraco-humeral joint 
gleno-humeral joint 
Cclaviculo-humeral joint. 
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The shoulder joint is the approximation of the: 


The 


The 


0aaQAo o 


head of the humerus and the pterygoid fossa 
head of the humerus and the olecranon fossa 
head of the humerus and the coronoid fossa 
head of the humerus and the glenoid cavity 
head of the humerus and the buccal cavity. 


coracoid process faces: 


a. 
b. 
Cc. 
d. 
er 


antero-medially 
postero-medially 
postero-inferiorly 
aAnbero—vatewa lly 
supero-laterally. 


Spine of the scapula is: 


on its medial border 

continuous with the acromion process 
continuous with the coracoid process 
on its inferior angle 
on its superior border. 


From lateral to medial, the spine of the scapula 


passes: 


ais 
br 


Ge 
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ee 


inferiorly and medially 
superiorly and medially 
anteriorly and medially 
posteriorly and medially 
directly medially. 


The superior border of the scapula cannot be 
palpated because: 


The 


The 
the 


sc 
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there is too much fibrous terssue 
thereuis (too much @iattyetussue 

tee Stoo Ethan 

too many bony structures prevent it 
there are too many muscular structures. 


apula has: 


1 border 

2 borders 
3 borders 
4 borders 
5 borders. 


junction of the medial and lateral borders of 
scapula is known as: 


O0anow 


the superior angle 
t{hesinteriror jangle 
the lateral angle 
the anterior angle 
the posterior angle. 
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25. The scapula lies on the chest wall of the adult 
between the: 


26): 


TRIPE 


29). 


PASE 


30. 


Sale 


The 


The 


The 


The 


The 


The 


a-wolVesSteandetitth ribs 
b. second and seventh ribs 
Chacha Lomancensnth eros 
dad. fourth and sixth ribs 
e. fifth and eGigth ribs. 


lateral angle of the scapula is known as the: 
a. Olecranon fossa 

bs COrOnoid Tossa 

c. glenoid fossa 

dd. -acromvon fossa 

@. coracoid fossa. 


scapula has: 
surface 
surfaces 
surfaces 
surfaces 
surfaces. 
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Supraspinous fossa of the scapula is on the: 
a. superior surface 

b. inferior surface 

c. anterior surface 

d. posterior surface 

e. medial surface. 


sternal notch is located: 

on the sternal end of the clavicle 

at the second sterno-costal junction 

on the body of the sternum 

between the sternal ends of the clavicles 
on the anterior surtace of the: manubrium of 
the sternum. 


(i) fee) toy {oF 


sternal angle is located: 

at the level of the Second costal cartilage 
at the level of the third costal cartilage 
at the! level of the seventh costal, cartilage 
three inches inferior to the sternal notch 
six inches inferior to the sternal notch. 


0Mmaoa DM 


sternal angle may not be palpated because of: 

a. excessive muscle tissue 

b. excessive fatty tissue 

c. excessive fibrous tissue 

de the position of thesbreast 

e. none of these, since it may be palpated very 


easily. 
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APPENDIX H 


Script for the videotape used in the study 


"This programme will deal with the bony features 
around the shoulder region. Many of these features may 
be palpated through the skin on the living subject. 

In order to refresh our memories, let's review 
some of the bones which we have met previously. 

'First,-the scapula. You will remember that the 
scapula is a flat bone, and that it has three borders 
and two surfaces. The borders are, the vertebral border 
on the medial side, the lateral border on the axillary 
Side, and the superior border. 

The anterior is known as the subscapular fossa, 
and the posterior is divided into two by the spine of 
the scapula. The spine divides or separates the 
infraspinous fossa from the supraspinous fossa. 

We look now at the angles. There is a superior 
angle which is sharp and joins the superior border with 
the medial border. There is an inferior angle which 
joins the medial and lateral borders inferiorly, and 
there is a thick truncated lateral angle, but referred 
to as the glenoid cavity. 

On the posterior surface of “che scapula 2s the 


large prominent spine, ending in an enlargement known 
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as the acromion process. The Spine is sharp and the 
acromion process is flattened superocinferiorly. 

On the anterior aspect, projects the coracoid 
process. The coracoid process faces forwards and 
laterally. 

Joining onto the scapula is the clavicle. The 
clavicle is a long bone with expanded extremities. The 
medial extremity is one wane more rounded than the 
lateral, which is very flattened and very roughened 
Mheroriy. ft 1s) curved sinuousiy, so that ene lateral 
extremity projects forwards. 

The clavicle articulates with the acromion 
process of the scapula - so. We'll see these later on 
the .skeleton. The junction of these two bones - where 
my thumb is - is known as the acromioclavicular joint. 

The other bone which enters into this junction 
OF union in the shoulder girdle is the humerus. The 
humerus has at its upper extremity a large rounded head, 
and anteriorly and laterally there are two projections 
- the lesser tuberosity, which projects directly 
anteriorly, and the greater tuberosity, which projects 
antero-laterally. Between these two tuberosities lies a 
deep groove. This groove is known as the bicipital 
groove or intertubercular sulcus, and in it lies the 
tendon of the long head of the biceps muscle. 


The upper part of the humerus articulates with 
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the scapula so that the articular surface of the head 
of the humerus articulates with the glenoid cavity - 

the glenoid fossa - so. This junction is known as the 
glenohumeral joint. 

Together, the three bones form a functional unit 
of the shoulder girdle. 

Let's have a look at those, articulated now on 
the skeleton. 

Here now are the articulated bones we have been 
talking about which comprise the shoulder girdle. Let's 
just review the actual surfaces, borders and bony 
landmarks on those bones before trying any measurements 
Or any surface markings as such. 

Purst the clavicle, with ats long =shatt, sits 
expanded medial and lateral extremities - the medial 
extremity being somewhat more rounded than the 
flattened lateral. The lateral extremity of the 
clavicle articulates with the acromion process of the 
scapula. This junction is known as the acromioclavicular 
junction or acromioclavicular joint. 

The acromion process has four borders and two 
surfaces. It has a medial, an anterior, a lateral and 
a posterior border, with a superior and an inferior 
surface. It is the medial border which takes part in 
the acromioclavicular junction or union. 


The spine of the scapula is somewhat sharpened 
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on its superior border and on its inferior horder, and 
the spine ends at the medial extremity as an enlargement 
in the shape of a smooth triangle.  Thissisasmooth due to 
the action of muscle crossing over it. 

The scapula has three borders, a lateral border 
or axillary border, a medial border or vertebral border, 
which come together at the inferior angle, a superior 
border - let's see if we can have a good look at that - 
a superior border which joins the medial border at the 
Superior angle, and the truncated lateral angle at the 
junction of the lateral and superior borders - which is 
not referred to as an angle but as the glenoid cavity. 

The glenoid cavity faces laterally, slightly 
anteriorly and slightly inferiorly - laterally, 
anteriorly and interionrly... Thes smootheantucular ssurtacey, 
which is pear shaped, articulates with the head of the 
humerus - the large articular head of the humerus - as 
the glenohumeral junction or shoulder joint. 

Also on the upper extremity of the humerus, if 
we put the arm in the anatomical position, the lesser 
tuberosity of the humerus projects directly anteriorly. 
Immédiately lateral to it is a deep groove for the 
tendon of the long head of biceps. This is known as the 
intertubercular sulcus or bicipital groove, and lateral 


to the groove is the larger greater tuberosity of the 


humerus. 
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Also projecting anteriorly is the coracoid 
process, projecting from the lateral angle. The 
coracoid process of the scapula faces forward 
(anteriorly) and laterally. 

If we move along the clavicle to its medial end 
we come to see a notch between the medial ends of both 
clavicles. This is known as the suprasternal notch - 
so called because it lies above this bone - the sternum. 

The sternum is divided up into three parts. The 
upper part to here, is known as the manubrium. From 
here down to this point is known as the body, and the 
terminal portion is known as the xiphisternum. Going 
back to the manubrium, the upper part, at the junction 
of the manubrium with the body of the sternum, there is 
sige a jun¢tion with a pair of ribs. These are the 
costal cartilages of the second ribs - there is the 
first rib and there is the second rib. 

Timistvery dithicule Dn etheshumanesubgec ute 
Palpatemthertirsteribssince @thistdowniinethesroor Of 
the neck, here, and it is underneath the medial end of 
theseclavicle at#this point: 

Therefore, if you wish to count the number of 
ribs for anyo landmarks; sitvis necessarye to findgthis 
junction, which is known as the sternal angle, and 
beside it the second costal cartilages - then you can 
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From this sternal angle it is also possible; it 
we follow the second rib around, to find the level that 
the scapula sits on the rib cage. It sits between the 
second and the seventh ribs - a useful bony landmark to 
know. 

Before going on to look at these various bony 
landmarks on the human body, at this point we will stop 
the tape to give you the Opportunity to review the bony 
points, the articular surfaces and other features of 
the bones which comprise the shoulder girdle. 

Back now to the articulated skeleton, let's have 
a look at some of the structures which can be palpated 
underneath™the™surflacewort they skinvineamlryingrsubjece, 
and identify some of the bony features which can be 
measured under the surface of the skin. 

The clavicle can be palpated throughout its 
entire length from medial to lateral. The 
acromioclavicular joint can be palpated and will be 
found approximately one and one half inches medial to 
the tip of the acromion process - one and one half 
inches medial to the tip of the acromion process - the 
acromioclavicular joint running antero-posteriorly. 

The acromion process may be palpated around its 
margins, and the palpating finger may then be run down 
the spine of the scapula almost throughoutiaits Vength. 


It will not be possible to feel the medial end of the 
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Spine due to muscles acting over this point. 

The sharp medial border of the scapula may be 
palpated from superior down to inferior ange. Slt will 
be more difficult in the upper part again due to bulk 
of muscle over this area, but it should be possible to 
feel at least the lower two thirds or three quarters of 
the medial or vertebral border, down to the inferior 
angle. 

With the arm hanging at the side you will note 
that the inferior angle lies at the level of the 
seventh rib. 

The lateral border is thicker than the medial, 
and again may be palpated in its lower three quarters. 
Sometimes in the thin subject it is possible to feel 
almost aco the iglenoid fcayity 7sbut tices muche thicker to 
palpate along the margin of the axilla than is the 
sharpened medial border. 

TEeTis not possible *to feel the *supericoreborder 
due to the muscular structures in the area. 


Onesthe ranterion aspectwof Vthe shoulder ait is 


possible to palpate the lesser and greater tuberosities. 


The lesser tuberosity will be found approximately one 
and one half inches below, or distal to the acromion. 
The greater tuberosity, much larger to feel, will be 
found approximately half an inch from the acromion 


process - this does not appear so on the skeleton but 
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remember this is artificially mounted. The distance 
from the acromion to the greater tuberosity is 
approximately half an inch, the distance from the 
acromion to the lesser tuberosity approximately one and 
One. hal Eeinches., 

The lesser tuberosity is very sharp, pointing 
directly anteriorly. Between the two tuberosities you 
may be able to roll the tendon of the long head of 
biceps. 

The coracoid process is palpable in a line with 
the junction of the middle and lateral thirds of the 
clavicle. Tf you, find, the junctions ofathe middletand 
lateral thirds of the clavicle, and the approximately 
again one and a half inches distal to this, inferiorly 
and slightly laterally, you will find the tip of the 
coracoid process - a little tender if you press hard. 

The shoulder joint - the actual articular 
surface of the shoulder joint --is often regarded as a 
convex medially curved line from the acromioclavicular 
JOLnt downwards sforeasdistance of threejorgtour 
centimeters. 

In the mid line, the distance we need to know is 
the distance from the suprasternal notch to the sternal 
angle ww ibis ic ea udistance sot approximately one and 


three quarter inches. 


These bony features and palpable structures will 


- 
“wage me 


iy eno if eLar 
a 


‘¢ Aq on ¥ SIGOur tdamnd Late 


ie WS Pay ie ‘w a bseitgo : 
fis vahok wi te, atv) ‘a baie: | ay jets “a ae = 


, 


~ “> ve 
we SG boil  pbuiny L. si 1 


alhaand aeaias: & a okhe@a att do meas 
Lim aoa Lio! . fa hy meee Te yO 
has vas itt Lo aaa on. sit in ie 
Les ib ety deal sade tne one-a 


ee ay ¥ a a eaoratie 
7 +10 Tate ate ~- babar relbkedeiie ee: 


peor ice iawte . aad yt 


eb a) i | rer aw. sis 


2 at # Hoag te . 
a) ie pt sane oe re peel 
eee + eee ih ae Be 


° 
g a@s 


s. 
> 


ae ct) es, 


95 


help us to identify the same structures through the 
skin on the living subject. 

Before doing so however, we will stop the tape 
again to give you the Opportunity to review what we 
have just said on the articulated skeleton. 

Here now is the living body. Let's see if we can 
identify some of the structures that we met on the 
skeleton earlier. 

First the suprasternal notch, and one and three 
quarter inches distal to that, the sternal angle. 
Between them we can feel the clavicle, and we can 
palpate the clavicle throughout its length towards the 
point of the shoulder. | 

Right at the tip of the shoulder we vcan™ teer a 
bony .prominence. This bony prominence is the margin of 
the acromion process, ey one and one half inches 
medvealeco that, ise tie ACE OMMoclayLCu lat sy Otnitn 

If we follow around posteriorly from the 
acromion process, it is possible to feel all the way 
down the spine of the scapula. You will notice that my 
finger is passing downwards, backwards and medially - 
and at this point, I have reached the margin of the 
scapula. Above this point I cannot feel the medial 
border due to muscular mass. Below this, I can trace 
down the medial border of the scapula - and now my 


finger is starting to go around, so this is the inferior 
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angle - at the level of the seventh rib. 

The axillary border is deep and requires much 
more pressure to palpate, and in this subject, may be 
palpated as far as the posterior margin of the axilla. 

Returning now to the anterior aspect of the 
shoulder - from the anterior margin of the acromion 
process, we find the acromioclavicular sOin it, wandea 
line which is convex medially from there over a 
distance of three or four centimeters, gives us an 
approximation of the position, under the surface, of 
the glenohumeral joint. 

We move back medially along the clavicle to the 
junction of the middle and lateral one thirds, come 
down approximately an inch and a half, and press - we 
come to the tip of the coracoid process. 

From the lateral margin of the acromion process 
ie is possible to feel the greater tuberosity of the 
humerus. It is approximately one half inch distal to, 
andesiaghtiy anterion to, thestip of the acromion 
process. Medial to this we find the lesser tuberosity 
- and between them the groove for the tendon of the 
long head of biceps. 

All these points are readily palpable on the 
living subject, and we will stop the tape again to give 
you the opportunity to identify these markings on your 


own model. 


| 1a 5-9 ean id 
5 : 4 
, - ? : 
a Dj 
. w=} pis’ 


>) 
ae : 


y of Of vor = 
» in @ nen 
san Fede 


a1. nag 


W 3), aalks 7 — 


, 4 9 a ™ ee ath + es 3 ae pe pice: vm 


\etid Hin ohne hep ties oq wet Jo paliares bida 
east ‘asia ys 

Te Me al ‘ec ie 

fee $0) Leese€. ke » gil! ia «6 4 a 

wie %) VEE S are tee + enioeoneys. He 

on Ebel ry ot tata oy 0 ‘qbtoedts al aoe 

rN wea! ee aaa tenet wae mR 


ns) ygi ep tie, eee bad dap: 6s 
33! pinata ee sles a 4 
Ly > 
i é a in @aiy, ea rob 08 ati 
_ ~~ 
Lor ed ae ners aeoraane dh 


bf We fois rot ae wt aa, 


“ 
nae cot joel 


We have just looked at some of the bony 


structures of the shoulder region. These have included 


the clavicle, the scapula, the humerus and the sternum. 


Before going on to look at the next programme, 
you should review these structures on the articulated 
skeleton. You should also be able to identify each of 
these structures by palpation and by marking on the 
living subject." 

The actual programme may be viewed on the half 
inch format colour videotape which accompanies this 


thesis. 
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